Technical Report 94-03 Cictober 12, 1594

NATIONAL CLIMATIC DATA CENTER

RESEARCH CUSTOMER SERYICE QROUP

1994 WEATHER IN THE SOUTHEASNT

The
Febrnary
Ice Storm
and

July
Flooding

-_-_d

1.y
'-F-'Ptﬂ

%

™

TOM ROSS

MEAL LOTT
Meteorologist

Physical Scientist i.;,
"o

3
<
IETETMEHTI;J'F L.



| NTRODUCTI ON

During the first seven nonths of 1994, the Southeast was
struck by a severe ice stormin February, followed by severe
flooding in July. The ice stormresulted in over $3 billion in
damage, while the flooding, caused by the remants of Tropical
Storm Al berto, resulted in up to $1 billion in damage. This

report provides details and climatic data fromthese two events.

FEBRUARY | CE STORM ( FEBRUARY 9-13, 1994)

The ice storm which struck the Sout heast in February 1994
resulted froma typical icing scenario: a quasi-stationary front
wi th overrunni ng noi sture producing freezing precipitation in
colder air near the surface to the north of the front. However,
this stormwas very unusual in 2 respects: 1) Its areal extent
was nuch greater than usually found in ice stornms, and 2) The
precipitation amounts were nuch higher than usually found in ice
stormsituations, with sone anmobunts exceeding 5 inches for the

event (see Table 1).

The ice stormbegan in the western sections of the Southeast

on the 9th and gradually spread eastward i nto Tennessee,



M ssi ssippi, and Al abama. These three states suffered the worst
damage before the storm continued northeastward through the
Carolinas, Virginia, and Kentucky. A large tenperature gradient
across the front (sone tenperature drops of 40-50 degrees
Fahrenheit fromthe previous day's readi ngs occurred) contributed
to the "energy' of the storm Ice accumnul ations ranged from1l
inch to as nmuch as 6 inches in parts of northern M ssissippi--
unprecedented ice thicknesses in this area for a freezing rain

event.

Overall, the storm produced over $3 billion in damages and
cl eanup costs, and at |least 9 deaths were attributed (directly or
indirectly) to the storm Also, well over 2 mllion custoners
were without electricity at some tine, and 1/2 mllion were stil
wi t hout power 3 days after the storm There were even sone
i nstances of residents without power for 1 nonth after the storm
Many hones, businesses, and vehicles were danaged by falling
trees and linbs. Following is a state-by-state account of the
destruction, for those states from which detailed information was
avai l abl e (sonme states provided nuch nore detailed information

t han ot hers):

Al abama: A 7-county area of northwest AL was devastated by
the storm Numerous trees and |inbs bl ocked roads making travel

nearly inpossible, and damage to homes and busi nesses was



W despread. Due to the broad area with rainfall amounts of over
3 inches (sone over 5 inches), flooding was al so a problem
al t hough not nearly as danmaging as the ice. Total damages were

estinmated at nearly $500 mllion.

Arkansas: Sout heast AR was affected nore severely than the
rest of the state with sone areas havi ng al nost every power pole
downed by the ice. Approximtely 120,000 custoners were w t hout
power at sone tine during the storm and up to 2 weeks were
required to restore power to sone |ocations. Sone power
conpanies called this the worst ice stormin their history.

Danmage and cl eanup costs were estimated at over $50 mllion.

Kentucky: The south-central and sout heast sections of the
state were hardest hit. Ice accunulated to over 3 inches in some
| ocations. Over 190,000 customers were without electricity at
some point, with power not restored for over a week in sone
| ocations. KY also reported 150 injuries for the event--the only
state to officially report a significant nunber of injuries.

Danmage estimates were placed at over $50 million for the state.

Loui siana: Northern LA was hard hit with over 100, 000
custoners w thout power due to the storm The Forest Service
reported that 256,000 acres of forest were damaged by icing.

This was the worst ice stormin LA since 1983, with danage



estimted at about $13.5 mllion.

M ssissippi: Northern M5 was probably the area of the
Sout heast hardest hit by the storm |Ice thicknesses of 3-6
i nches were common and caused cat astrophi c danage i n many areas.
Over 5 inches of rainfall at sone | ocations produced consi derable
flooding in addition to the ice damage. 3.7 mllion acres of

comercial forests were severely damaged, with | osses estimated

at $1.3 billion. Uban tree | osses were estinmted at $27
mllion. 25%of the state's pecan crop will be lost for the next
5-10 years at an estimated cost of $5.5 mllion per year.

Appr oxi mately 750, 000 customers were w thout power at some point,
wi th about the sane nunber also without water. Electricity to
sonme | ocations was not restored for 1 nonth. Uility danage was
estimated at about $500 million, which places total damage and

costs for the state at nearly $2 billion!

North Carolina: The western and north-central parts of the
state were nost affected, with ice thicknesses generally |ess
than 2 inches reported. Most of the danage was to utilities as
over 100, 000 custoners were w thout power at sone point--sone for
several days. Damage estimates were rather mnor conpared to

ot her states--generally less than $10 mllion.

South Carolina: Northwest SC was the only part of the state



significantly affected. Power outages to nearly 100, 000
custoners were reported, with sone out for several days. Damage

estimates were less than $5 m i on.

Tennessee: A large portion of TN was affected by the storm
with overall destruction ranking second behind M5. Many
| ocati ons experienced over 5 inches of rainfall, thereby creating
fl ooding problens in addition to the icing. Shelbyville reported
7.78 inches--the maxi mum for the event. About 770,000 custoners
| ost power for sone period of tinme, with nearly a nonth required
to restore all of the outages. There was one traffic fatality
attributed to the stormwhen a tree fell on a noving car. Total

damages/ costs were placed at nearly $500 mllion.

Texas: The northeast portion of the state was nost affected
by the storm wth over 30,000 custoners w thout power at sone
point. Up to 4 inches of ice and sleet accunulated in sone
areas, and 2 fatalities were reported due to traffic accidents.

Damages were estinmated at well under $50 mllion.

West Virginia: W was not as severely affected as states
farther south, although about 50,000 custonmers were w thout power
at sone point. The southern part of the state received nost of
t he danmage, with damage estimates of |less than $1 nillion

overal l .



JULY FLOODI NG (EARLY - M DDLE JULY, 1994)

Severe flooding struck the southwest half of Georgia during
the early to mddle portion of July. The flooding was the result
of the slow noving, neandering remants of Tropical Storm
Al berto. Al berto entered the U S. over the panhandl e of Florida
near Fort Wl ton Beach wi th maxi num sustai ned wi nds of around 65
MPH, and a m ni nrum pressure of 993 nb (neasured just prior to
landfall). The highest storm surge was near Destin, FL with a
hei ght of about 5 feet. The stormnoved slowy northward into
sout heast Al abama, and then into west-central CGeorgia. It then
slowed to a craw, even drifting southward and then westward for
a time, producing rainfall amounts that exceeded 10 inches in
many | ocations, with over 20 inches in a few spots. (See Figure
1 for the stormis track.) As there were no reported tornadoes or
significant wi nd damage, the severe danage was solely the result

of extrenely heavy rainfall.

Fl oodi ng al so affected sonme parts of the Florida panhandl e
and sout heast Al abama. The fl oodi ng severely damaged or
destroyed many hones, businesses, farms, highways, danms, and
bridges, with danmage estimates for the three affected states now
pl aced at between $750 million and $1 billion. Danmage to

gover nnent - owned structures was estimted to be nearly $60



mllion. Agricultural damage estimtes are placed at around $100

mllion, but may well be higher in the final analysis.

Ceorgi a by sone accounts experienced its worst flooding in
nmodern times. An estinmated 1700 roads and 600 bridges were
forced out of service, and several towns were |argely under
wat er. Over 40,000 people were evacuated due to the rising
wat ers, and about 12,000 hones and busi nesses were destroyed or
severely damaged by the flooding. Thirty people were killed in
Ceorgia and 2 were killed in Al abama--many of these vehicle-
related. Approximately 11,500 Georgi ans applied for federal
di sast er assistance, as 55 counties in CGeorgia were decl ared
di saster areas. Al so, 13 counties in Florida and 10 counties in
Al abama were decl ared disaster areas. (See Figure 2 for a nmap of
counties declared disaster areas.) $60 mllion in federal aid

was approved for the flood-damged areas.

Over 400,000 acres of farmland in Georgia were flooded,
where wat er covered at | east 60,000 acres of peanuts, 19, 000
acres of cotton, and 10,000 acres of corn. Al abana al so reported
over 400,000 acres to have been fl ooded or danaged. |In Georgia
alone, the flood waters covered an area the size of Mssachusetts
and Rhode Island conbined. 1In Georgia, Al abama, and Fl orida
conbi ned, over 900,000 acres were under water at one tinme. Also,

300, 000 Ceorgia residents were left without safe drinking water



for periods ranging up to 3 weeks.

I n Bai nbridge GA, National Guard troops and prison innates
built a 10-foot earthen damto protect a fertilizer plant.
Luckily, due to their efforts and the flood crest at Bainbridge
being | ower than expected, the damheld. On one Georgia farm a
quarter-of-a-mllion chickens were reportedly killed by the
fl ooding. Over 100 dans were breached in CGeorgia, and Interstate
75 was covered with over 4 feet of water in places, forcing its
closure for 60 hours. In Al bany GA the east and west parts of
town were separated by the closing of 4 bridges for over a week.
The Flint River at Al bany overflowed as far as 3 mles fromits
normal river edge. Nunmerous coffins were forced fromtheir

cenmetery plots by the water pressure.

The 5 river basins nost severely affected were:
The Flint River Basin in western Ceorgia,
the Ccnul gee River Basin in central Georgia,
t he Chattahoochee Ri ver Basin along the Ceorgia-Al abama |ine,
t he Choct awhat chee River Basin in Al abama,

and the Pea River Basin in Al abanma.

Several 100-year (or greater) flood events are estimated to
have occurred along and in the vicinity of the Flint and Qcmul gee

Rivers in Georgia. The Ccnul gee River at Macon reached a | evel



nore than 4 feet over the top of the | evee. Mcon and Al bany
were both very hard hit by the flooding. Nearly a dozen NW5
river forecast |ocations observed record flood stages, sone by 5
to 7 feet over the previous record and 20 feet over flood stage.
Figure 3 graphically shows the rivers which experienced major
and/or record flooding. Sone of the notable flood crests

i ncluded (levels in feet):

FI ood a d Record

Jul 94 St age (* if broken)
Ceorgi a:
Flint River at Newon 45, 2 24.0 41.3 (1925) *
Flint R ver at Bainbridge 37.3 25.0 40.9 (1925)
Flint River at Al bany 42. 7 20.0 37.8 (1925) *
Altamaha R at Pl ant Hatch 84.0 74.5 N A
Ccrmul gee River at Macon 35.3 18.0 29.8 (1990) *
Ki nchaf oonee R at Dawson 26.6 13.0 20.4 (1990) *
Al abama:
Choct awhat chee R at Geneva 42.2 23.0 N A
Fl ori da:
Apal achicola R at Blounstown 27.4 15.0 28.6 (1929)
Wbodruf f Dam at Chattahoochee 76.3 66. 0 79.6 (1929)

Figures 4, 5, and 6 illustrate the unusually heavy rainfall.



Anericus GA recorded the heaviest amount with 21.10 inches for
the 24-hour period ending at 7 AMon July 6th. This far exceeded
the estinmated 100-year return period 24-hour rainfall of about
8.50 inches for this area. In fact, 15 of the deaths in Ceorgia
occurred in Anericus. Tables 2 and 3 |list |ocations which
received at least 10 inches of rainfall. Al though the anmounts
exceedi ng 20 inches are certainly notewrthy, the |large area

whi ch received at | east 8-10 inches was the chief culprit in the
tremendous runoff and w despread flooding. |In fact, sone

fl oodi ng continued until the end of July.

Finally, Table 4 provides a summary of weat her-rel ated
di sasters of the past 15 years with at least $1 billion in
damages/ costs. As it shows, these last 2 events to strike the
Sout heast are the latest in a series of very danmagi ng events to
affect the U S. over the past 7 years, with 6 of the events

occurring during the past 2 years.
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TABLE 1 - PRECI PI TATI ON AMOUNTS (MELTED) FOR FEB 9-13, 1994
FOR STATI ONS W TH AT LEAST 5 | NCHES (MOST FELL ON

FEB 9-11)
ALABAMA:
HUNTSVI LLE MADI SON 6. 02
RUSSELLVI LLE 5. 65
HALEYWI LLE 5. 48
ADDI SON 5. 40
MOULTON 5.36
HODGES 5.36
HANCEVI LLE 5. 30
ATHENS 5.18
HAM LTON 5.14
BELLE M NA 5.12
M SSI SSI PPI :
AVORY LOCK & DAM A 5.94
VAI DEN 5.56
M NTER CI TY 5. 49
ABBEVI LLE 5.34
VERONA EXP STN 5. 24
FULTON 5.21
BALDWYN 5. 19
| UKA 5.16
Rl PLEY 5.16
PONTOTOC EXP STN 5.14
PONTOTOC 5. 10
TENNESSEE:
SHELBYVI LLE 7.78
NORRI S 7. 44
KI NGSTON 6.51
TULLAHOVA 6. 35
PULASKI WATER PLANT 5. 88
LAFAYETTE 5.86
JEFFERSON CI TY 5. 81
LI VI NGSTON RADI O 5. 80
JAVESTOMN 5.78
MONTEAGLE 5.75
TAZEWELL 5.67
W NCHESTER 5. 64



ALLARDT 5.55
OAK RI DGE 5.52
DAYTON 5.42
ROGERSVI LLE 5.41
MC M NNVI LLE 5. 33
ONEI DA 5.25
MORRI STOMN RADI O 5.12
PORTLAND SEWAGE PLAN 5.10
BRI STOL TRI CITY AP 5. 07
LENOR CTY 5. 07
LEW SBURG EXP STN 5.00

TABLE 2 - PRECI Pl TATI ON AMOUNTS FOR JULY 1-7, 1994
FOR STATI ONS W TH AT LEAST 10 | NCHES

ALABANA:

ENTERPRI SE 21.58
KI NSTON 17. 07
ABBEVI LLE 15. 93
DOTHAN 15. 24
ELBA 15. 04
HEADLAND 14. 74
CLAYTON 13. 58
GENEVA 11. 63
EUFAULA W LDLI FE REF. 11. 32
UNI ON SPRI NGS 11. 14
HURTSBORO 10. 03
FLORI DA:

NI CEVI LLE 19. 78
GECRAG A

AMERI CUS 27.61
CUTHBERT 23. 87
BUTLER 23. 63
PLAI NS 21.91
MARSHALLVI LLE 20. 55
BYRON EXPERI MENT STN  16. 61
MACON 16. 51
PEACHTREE CI TY 15. 63 (unofficial)

MONTEZUVA 15. 07



THOVASTON 14. 57

EXPERI MENT 14. 31
JONESBORO 13. 79
BUENA VI STA 13. 65
PRESTON 13. 36
LUVPKI N 11. 20
JULI ETTE 11. 00
| RW NTON 10. 22

TABLE 3 - PRECI PI TATI ON AMOUNTS FOR JULY 5-6, 1994
FOR STATI ONS W TH AT LEAST 10 | NCHES

ALABANA:

ABBEVI LLE 10. 75
GECRAG A

AMERI CUS 24. 23
MARSHALLVI LLE 20. 55
BUTLER 19. 88
PLAI NS 17. 85
BYRON EXPERI MENT STN  15. 60
CUTHBERT 14. 45
EXPERI MENT 13. 68
JONESBORO 12. 94
MONTEZUVA 12. 71
THOVASTON 12. 34
MACON 11. 00
| RW NTON 10. 22

BUENA VI STA 10. 20






Table 4

National Climatic Data Center
Research Customer Service Group
Federal Building, Asheville, NC 28801

The U.S. has sustained some very expensive weather-related
disasters over the past 15 years. During the 1988-1994 period,
the U.S. sustained 11 weather-related disasters with total
damages/costs estimated over $ 100 billion. All figures reflect
direct and indirect damages, costs, and deaths.

Billion Dollar U.S. Weather Disasters 1980 - 1994

1. Georgia Flooding July 1994. Remnants of slow-moving Alberto brought torrential 10-25
inch rains, widespread flooding in parts of Georgia, Alabama, and panhandie of Florida; preliminary
estimates up to $1.0 billion damage/costs; 32 deaths.

2, Southeast Ice storm February 1994. Intense ice storm with extensive damage in portions
OF TX, OK, AR, LA, MS, AL, TN, GA, SC, NC, and VA; estimated over $3.0 billion damage/costs; 9 deaths.
3. California Wildfires Fall 1993. Southern California, at least $1.0 billion damage/costs,

4 deaths.

4, Midwest Flooding Ssummer 1993. Central U.S., $15.0-520.0 billlon damage/costs, 48 deaths.
5 Drought/Heat Wave Ssummer 1993, Southeastern U.S., about $1.0 billion damage/costs,
death toll undetermined,

6. stornvBlizzard March 1993, Eastern U.S., over $3.0 billion damage/costs, estimated up to
270 deaths.

7. Hurricane iniki September 1992. Hawalian island of Kaual, about $1.8 billion

damage/costs, 6 deaths.

8. Hurricane Andrew August 1992. Florida and Louisiana, about $25.0 billion damage/costs,
58 deaths.

9. Hurricane Bob August 1991. Mainly coastal North Carolina, Long Island, and New

England, $1.5 billion damage/costs, 18 deaths.
10. Hurricane Hugo September 1989. Carolinas, $7.1 billion damage/costs, 57 deaths.

11. Drought/Heat wWave summer 1988. Central and Eastern U.S., estimated $40.0 biliion
damage/costs, estimated 5,000 to 10,000 deaths (ncludes heat stress-reiated).

12. Hurricane Juan October-November 1985. Louisiana and southeast U.S., $1.5 billlon
damage/costs, 63 deaths.

13. Hurricane Elena August-September 1985. Florida to Louisiana, $1.3 billion damage/costs,
4 deaths.

14. Hurricane Alicia August 1983. Texas, $2.0 billion damage/costs, 21 deaths.

15. Drought/Heat Wave June-September 1980. Central and Eastern U.S., estimated 520.0 billlon
damage/costs, estimated 1300 deaths (includes heat stress-related).

09/27/94



TRACK OF ALBERTO

JULY 1994
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DISASTER DECLARATIONS
JULY 1994
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RIVER FLOODING
JULY 1994
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